In this work we have studied several NdFeB compositionally modulated thin films by using both conversion electron Mossbauer spectra and SOUIP magnetometry. Both the hyperfine fields and the easy magnetization magnitude are not correlated with the modulation characteristic length ( A ) while the magnetization perpendicular to the thin film plane decreases as A increases.
MOSSBAUER AND MAGNETIZATION STUDIES OF AMORPHOUS
In this work we have studied several NdFeB compositionally modulated thin films by using both conversion electron Mossbauer spectra and SOUIP magnetometry. Both the hyperfine fields and the easy magnetization magnitude are not correlated with the modulation characteristic length ( A ) while the magnetization perpendicular to the thin film plane decreases as A increases.
I NTROPUCT I ON
In the research of thin solid films and multilayered samples coctaining iron,the use of both the electron conversion Mossbauer spectroscopy and SQUID magnetometry are of enormous importance in order to detect the interfacial effects and the change in the magnetic properties with varying the composition or (and) the modulation ler~gthl-~).
EXPERIMENTAL RESULTS AND DISCUSSION

The
NdFeB compositionally modulated thin films were prepared in a special triode sputtering system onto glass substrates held at room temperature.
Single layers of an amorphous alloy of cornposition Nd26BgFe68
With different thicknesses are separated by amorphous single layers of BgFeg2. The total thickcness of the thin films were determined by using a Tolansky interferometer (1500 A ) .
By means of X-ray diffraction we verified the amorphous character of the samples and using low angle X-ray scattering we tested the modulating structure of the samples.
With the aim to compare our data on thin films with those characteristics of bulk samples we have prepared a sample of composition Ndi2B8Fe80 having a thickness of about 2000 A (This sample will be denoted with the number 6).
In table I we summarize the mean characteristics o f the obtained thin films. LGURE 1 : Spectra of the NdFeB samples for diffyrent X values.
The electron conversion Mossbauer studies were carried out by using an acetone gas detector. The spectra were recorded at room temperature being the gamma rays perpendicular to the substrate plane. The magnetization measurements were recorded by using a SHE SQUID magnetometer in applied magnetic fields up to 5.5 T and in the temperature range between 1.8 and 300 K.
The Mossbauer spectra consist of six broad partially overlapped lines (see fig. 1 (€IF\ denotes the hyperflne iSield at the peak d is t ri hu t i o n .
EQ and I denote the quadrupolar splitting and intensity for the non magnetic irons
In all cases we obtained quasi-gaussian field distributions, P(H), for the hyperfine fields around the iron atoms (see Fig. 2 ).
The fact that both the P(H) distibution functions and the average hyperfine fields are very similar for the thin film samples and for the "bulk sample", sample number 6, allow us to conclude that interfacial irons are not distinguish from the Fe located at the bulk. In all samples the pure paramagnetic doublet shows simiIar quadrupole interaction and the intensity of this doublet increases as increases the values. This effect can be explained t&ing into account the increase of the non magnetic Fe atoms present in the bulk as the modulation length increases. 
A s
we have noticed before, we have carry out magnetic measurements with the aim to determine the behaviour of the magnetizatlon versus the applied magnetic field.
In figure   3 and 4 we show the magnetlzation dependence on the external field for the easy direction contained in the substrate plane, M I , The average dipolar magnetic moment is of about 2 pBi0),where p~ is the Bohr magneton.
At low fields the magnetization along the substrate plane is clearly bigger than in the perpendicular direction. both magnetizations show the same value, but none of them are saturated existing a nearly linear dependence of MI, and M , on the applied magnetic fields.
At high fields
This superimposed susceptibility, ~0 , can be correlated with the speromagnetic ordering of the spins in these thin films as well as with the existence of paramagnetic iron atoms, as has been detected by Mossbauer, which will be thermally agitated giving rise to larger values of X , .
T h e M 1 values decrease with increasing the characteristic modulation lengths. This effect may be attributed to the increase of the number of paramagnetic iron atoms as can be deduced from the Mossbauer spectra which show an increase of the paramagnetic doublet contribution with increasing modulation length4).
